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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TpOrpaMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpEIENECHHS TOAX0I0B K (POPMUPOBAHUIO COJIEPKAaHUSI YIEOHOTO MpeaMeTa
«buosiorus» coctaBWIM: KOHUEeNTyalbHble TmojoxkeHus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIel, CcojAepX aHusi, pe3yldbTaToB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX 1ENSIX U
MPUHITUIIAX, XaPAKTEPU3YIOIMUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero oOpa3oBanus B Poccuiickoit ®enepanmu, a TaKkKe TMOJIOKEHUSI O
cnenuuke OMOIOruM, €€ 3HaYCHUU B MMO3HAHUM KUBOUM MPUPOJIBI U 00ECIIeYeHUU
CYIIIECTBOBAaHMSI 4elioBeueckoro obimiectBa. COryiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/IeICHBI OCHOBHBIE (DYHKIIMH ITPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Ouosiormu Jaé€T NpENCTaBIE€HHE O LEeNsAx, 00 oOen
CTpaTeTuu OOydYeHHUs, BOCHUTAHUS W Pa3BUTHSI OOYYAIONMIUXCS CPEICTBAMU
yuebHoro mpeamera «buonorus», ompeaenseT o00sA3aTeNbHOE MPEAMETHOE
collepKaHue, €ro CTPYKTypY, paclpeielieHde 1o pa3jeliaM ¢ TeMaMm,
PEKOMEHIyeMYIO TMOCJIEeI0BATEIbHOCTh U3YyUEHUs y4eOHOTO Marepuaia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH O00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaroImmXCsl.

B nporpamme 1m0 OWONOTrMM TakKe YYMTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TMPEIMETHBIM pe3yJibTaTam
oOydyeHus B (QOpPMHpPOBAHMM OCHOBHBIX BHJIOB Y4YCOHO-ITO3HABATEIILHOM
NeSATEeTbHOCTH/YUEOHBIX JIEUCTBUIM OOYyYaronuXxcsi MO OCBOCHUIO COJIEpP KaHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbI YPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3YYCHHHM OWOJIOTMH, OJyiarojapsi 4eMmy B HeE
MPOCMATPUBAETCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
bopMHpOBaHUEM  €CTCCTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpHEHTAIN JIMYHOCTH, SKOJOTHUYECKOTO MBIIIICHHUS, TIPEICTaBICHUH O 3I0POBOM
oOpa3e XKU3HU M OEpEeKHBIM OTHOILIEHHEM K OKPY)KaIoIIeH NpUpOAHOW cpene.
[ToaToMy Hapsmy ¢ M3ydeHHEM OOIIeOMOIOTMYECKUX TEOpUM, a TaK)Ke 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJIOTHHU YACICHO BHUMAaHHE WCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUH B ITOBCEIHEBHOMN JKM3HU JIJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHUCJe: TMPO(HUIAKTUKNA HACJICICTBEHHBIX 3a00JICBAaHUI YEJIOBEKAa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00Pa3HOT0 TIOBEJIEHUS B OKpYXKaloIled MNPUPOAHOM Ccpene, aHanmusa
BIIUSIHUSA XO3SMCTBEHHOW JESATEIBHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHME BHUMAHMS K MPUKIIATHON HAMPaBICHHOCTU
ydaeOHOro mpeamera «bronaorus» MpoaUKTOBAHO HEOOXOIUMOCTHIO OOeCTIeYeHUs



YCIIOBHM JJIsl PEIICHUST OJTHOM M3 aKTyaJIbHBIX 3a/1a4d IIKOJBHOTO OMOJIOTHUYECKOTO
oOpa3oBaHus, KOTOpasi IMpeanojaraer QopMUpOBaHHUE y  OOydaroIMXcs
CIIOCOOHOCTH QIaITUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpemHEro oO0IIero oO0pa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecneunBaeT (GOpMHpPOBAHUE Yy OOYYAIOLIUXCS MPEACTABICHUA O
HAYyYHOW KapTHHE MHpa, paclIupseT U 000O0IIaeT 3HAHUS O KMUBOW MpUpoJE, e
OTJINYNTENIBHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLHAH, CO3MAET
YyCIOBUSI  JUIA: TO3HaHUS  3aKOHOB  KMBOM  IpUpojbl, (HOPMUPOBAHMS
(GyHKIHMOHAJIBHOM TpaMOTHOCTH, HABBIKOB 3JI0pOBOIO0 U 0Oe3omacHoro oOpasa
YKW3HU, YKOJIOTHYECKOTO MBIIIJICHHUS, IECHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIC
U YEIJIOBEKY.

Bosnbiioe 3HaueHne OUOJIOTHSI UMEET TaK»Ke JIJIsl PELICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeAHero  olmiero  oOpa3oBaHusA,  COIMAIM3AIUU
oOyuaronuxcs. M3yuenue 6uonoruu oOecrneuynBaeT yciuoBus st (OPMUPOBAHUS
WHTEJJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W  HWH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphI, CIIOCOOCTBYET HHTErpalud OWOJOTHYECKUX 3HAHHUM C
MPEACTABICHUSIMU U3 APYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpa¢guu. Ha3BaHHbIE MOJOXKEHUS O TpPEIHA3HAYCHUH YYEOHOro MpeameTa
«buonorus» COCTaBUIM OCHOBY IS OINpEAENCHUs TMOAXOJA0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEpP)KaHUS, TMPEACTABIEHHOTO B MpOrpaMMe [0
OHOJIOTUH.

Ot6op conepxkanus yueOHOTo mnpeamera «buosnorus» Ha 0a30BOM YpOBHE
OCYILECTBIEH C MO3UIMI KyJIbTypOCOOOpPA3HOIO IMOAXO0Jld, B COOTBETCTBUU C
KOTOPBIM OOyYarolIrecs: JTOJDKHBI OCBOWUTH 3HAHMS U yMEHUS, 3HAYUMBIC IS
dbopmupoBaHusi OOIIEH KyJbTYphI, OINPEIACAIONINE aJIEKBATHOE IIOBEJICHUE
yeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TOpaKkTAYecKou aestenbHOCTU. Ocob00e MECTO B 3TOW CHCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUSI, KOTOPBIC CIIyKaT OCHOBOU JJisi (hOPMHUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHpa U
IIEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH,  CIHOCOOCTBYIOIIUMX  T'yMaHHM3allUH
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJEp)KaHUS y4eOHOTO Marepuansa B MPOTPpaMME IO
OMOJIOTUM OCYHIIECTBIICHO C Y4YETOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKMBOU MPHUPOIBI, O €€ YPOBHEBOW OpraHU3allid U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOro mpeameta «buomorusy
BBIJICJICHBI CIIEIYIONINE COJep KaTeNibHble JIMHUM: «buosnorus kak Hayka. MeToibl
HAay4yHOro Mo3HaHus», «KieTka kak Ouonoruyeckas cucreMan, «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucreMa U MHOTOOOpa3ue OpPraHMYECKOTO MHUpPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHe  OOy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
UCIIOJI30BaTh ATH 3HAHUS i TPAMOTHBIX JEHCTBUUA B OTHOIIEHHH OOBEKTOB
YKUBOM MPHUPOJBI U PEUICHUS PA3IMYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTikeHue 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHME OOYYaIOIIMMHUCS CUCTEMbl 3HAaHUM O OHOJIOTMYECKUX TEOpUsX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIYXKalluX OCHOBOU
ISt (POPMHUPOBAHUSL TMPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAay4YHOI'O MO3HAHMS, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTAX KUBBIX
CUCTEM PA3HOI0 YPOBHS OpraHU3alli{, BBIAAKOLIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(GopMupoBaHrue y OOyYaroIIMXCS IO3HABATENIbHBIX, HHTEIUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLECCE aHalu3a JTaHHbIX O MYyTSX pPa3BUTUSA B
OMOJIOTMM HAy4YHBIX B3IVISIAOB, UJEH M TMOAXOJOB K M3YUYEHHIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOmeld KylabTyphl, (QYHKIIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa >KMBOW MPUPOJIbI HA OCHOBAaHWUM 3HAHMM U ONbBITA, MOJYYEHHBIX NpPHU
M3y4Ye€HUH OUOJIOTUH;

(GopMupoBaHne y OOydYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW MAESITENbHOCTH YENOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTM TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEeU, COOTIOICHUS] ITUYECKUX
HOPM TpU IPOBEACHUH OMOJIOTUYECKUX UCCIIeI0BAaHUI;

OCO3HaHWE IICHHOCTH OMOJOTMYECKUX 3HAHUN Jii TOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEILHOCTH 10 OTHOILIEHUIO K OKPY’KaIOIIEH cpele,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHWE W COONIOJICHUE Mep MPOPIIAKTHKA
3a00JIeBaHU.

B cucreme cpeanero ooimiero oOpazoBanus «buosorus», uzyyaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOA3aTENbHBIM YYEOHBIM NPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMETHOU 00nacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».



Jist m3ydenwnsi 6uoaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COJAEPXKXAHUE OBYUEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUICCKUMH U
JIPYTMMH €CTeCTBEHHBIMH HaykKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonornu B (OpPMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUDpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTobl O3HAHMS KUBOM MPUPOBI (HAOTIOEHUE, SKCTIEPUMEHT, OMMCAHNE,
u3MepeHue, KiaaccuduKaius, MOJCIUPOBaHUE, CTaTUCTHUYECKas oOpaboTka
JTAHHBIX ).

JdemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsos, k. Yorcon nu @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD).

JlaGopaTopHble M NpaKTH4ecKne padoThI:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHuE pa3IMYHBIX METOJOB TMpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI M X OPraHU3aIUsI.

XKupble crucTembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinuue
YKHUBBIX CHCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. Y POBHHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAHEBbIA, OPTAaHU3MEHHBIM, MNOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IEHOTHYECKU ), OMOCEpHBIi.

JdemoHcTpanuu:

Tabnuubl u cxembl: « OCHOBHBIE TIPU3HAKU KU3HW», « YPOBHU OpTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: Mojesb MoJiekyibl JIHK.

Tema 3. Xumuyeckuii COCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTaB KIETKH. XHMHUYECKHUE BJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIIMM BOJLI M MHUHEpAJIbHBIX BellecTB B kieTke. [lomnepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCJIKOB.
HeszaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl ~O€ITKOBOM MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAA W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buosornueckue
GbyHKIIUU OEIKOB.



depmeHTsl — Owonormyeckue Katanmzatopbl. CtpoeHue  (depMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuduyHoctb. Kodepmentsl. Butamunsi.
OTnuuus pepMEeHTOB OT HEOPTAHUUYECKHUX KATallu3aTOPOB.

VYrneBonapl:  MoHOcaxapuabl  (IJIOKO3a, pubo3a ©  Je30Kcupud03a),
aucaxapunpl - (caxaposa, JIaKTO3a) W ToJMcaxapulibl  (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumuapl:  Tpuraunepuabl, GochoNumuabl, cTepouabl. [ uapoduibHO-
ruapodoOHble cBoiicTBA. buomormueckue QyHkmuu unuaoB.  CpaBHEHHE
YTJIE€BOOB, OCJIKOB U JIMIHJIOB KAK UICTOYHUKOB SHEPTHH.

HykneunnoBeie kucnotel: JIHK wu PHK. Hykneotuasr — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u gyukiuu JIHK. Ctpoenne u dynkuuu PHK.
Buast PHK. AT®: ctpoenue u hpyHKIMU.

[utonorus — Hayka o kinetke. Knetounas Teopust — npuMep B3aUMOJCHCTBUS
ujen u (HakToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUEHUS KIIETKH.

Krnerka xak menoctHas >xuBasi cuctema. OOmme NpHU3HAKK  KIETOK:
3aMKHyTasi HapykHasi meMOpana, mosiekynbl JIHK kak renernueckuii armrmapar,
cUCTEMa CUHTe3a OellKa.

Tumbl KJIETOK: JyKapuoTHUeCcKas U mpokapuotuueckas. OcoOEHHOCTH
CTpOeHHUs TpokapuoThyeckor kieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApPUOTHUYECKON KJIeTKH. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOM, XWBOTHOW U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TVIMKOKAJIUKC, MX
¢bynkuuu. [Inazmatuueckas meMmOpana, e€ cBoiicTBa u ¢pyHkuuu. L{luronnazma u eé
opraHousibl. OnHomeMOpanHbie opranouabl kietku: JIIC, ammapatr [Nombmxw,
nu30coMbl. [lomyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MHUTOXOHJAPWUH, TUIACTUBL.
[IpoucxoxaeHne MUTOXOHIApUM u minactud. Buasl mnactua. HememOpaHHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIIUU OpTraHOUI0B KIIETKU. BKiItoueHus.

SAnpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sijapa: sijepHas 000J0uKa,
KapHoIlUia3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbr:  «PacnpeneneHne XMMUYECKHX 3JIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHYECKUX SJIEMEHTOB B )KUBOU MPUPOJIEL».

Tabnuiel u cxembl: «llepuoaudeckas TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «bruocunTes 6enkay, «CTpoeHre MOJIEeKyJIbl OelKay,
«Ctpoenue pepmenta», «Hyxknennossie kuciaotel. JTHK», «CtpoeHne MoieKybl



AT®», «CtpoeHue 3yKapHOTUYECKOM KIETKW», «CTPOECHUE KUBOTHOU KIETKW»,
«CTpoeHrEe pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTHYECKOM KIIETKHY,
«CTpoeHue siapa KIETKN», « Y TIEBOAbD», «JIumupn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE [JIsi MPOBEICHUS
HAOJIOCHUM, M3MEpPEHUH, SKCIEPUMEHTOB, MHKpPOIpEnapaTbl PacTUTENbHbIX,
YKUBOTHBIX U OAKTEpUATILHBIX KIIETOK.

JlabopaTopHble U MPaKTH4YeCKUe padoThbI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKONW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHass pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pacTeHH,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M X
OMHMCAHUE.

Tema 4. ’KuznenesiTeJJbHOCTb KJIETKH.

OOMeH BeniecTB, Wi MeTab0IU3M. AcCUMMIISIMS (TIIIaCTUYECKUI OOMEH) U
JUCCUMWJISALIUS (SHEPreTUU4eCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTrabonu3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIMH B MOHUMAHHH
MeTabom3ma.

Tunbr oOMeHa BeliecTB: aBTOTPOMHBIN U reTepoTpodHbIil. Ponbk dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3el  QorocuHTe3a. Peaknuun
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A JJISl KU3HU
Ha 3emiie. Biusinue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUHU.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HaUYeHUE XEMOCUHTE3a st
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PacmienyieHue BemiecTB, BbLACIECHUE U
aKKyMYJIMpPOBAHME DSHEPIMM B KIETKE. OTamlbl HSHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KHCIOpOAHOE OKHUCIEHHE, WA KJIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wMarpuunoro cuHTe3a. ['eHetmdeckas wuHopmamus wu JIHK.
Peanuzauus reHetmyeckoil MHPoOpManuu B KIeTKe. ['€HEeTHMUeCKHil KOl U ero
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcasauuud. KonupoBanue amuHOkucinor. Poms pubocom B
OouocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. Mctopust otkpeitust BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >XHUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenosexka (BUY) — BozOynurens CIINda.



OOpatHass ~ TpaHCKpUWIIIIUS, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JlemoHcTpanuu:

IToptpetsr: H. K. Konsuos, 1. 1. IBanosckui, K. A. Tumupszes.

Tabmuubr 1 cxembl: «Tunbl nmuTaHus», «MeTtabonuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeHn», «Xmoporact», «®orocunrte3y», «Ctpoenue JJHK»,
«Ctpoenne n (GyHKIMOHUPOBaHUE reHay, «CuHTe3 O6enkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarun», «Ctpoenue u xkusHeHHBIN 1K Bupyca CIIN/a,
oakTepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: monenu-anrummkanuu «YaBoenne JHK u Tpanckpumnimsy»,
«buocunres 6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUE M HHAUBHAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Kierounblii 1uKII, WM KU3HEHHBIM IUKI KieTkd. MHTepdasza u Murtos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HaObOp — KapUOTHII.
JunnouaHeli W TalmiOuJHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMAaTHBIL.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHUS M  HUHAUBUIAYAIBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrHYECKU CMBICIT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe U mojaoBoe. Buabl 6ecnosnoro
Pa3MHOXKEHUS: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MCKycCTBEHHOE KIIOHHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIINU.

[TonoBoe pa3MHOMXKEHUE, €ro OTIAUYHS OT OECIOJIOTO.

Meito3. Cragum meio3a. IIporecchl, MpoUCXOOAIIME HA CTaausIX Meio3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpicin u
3Ha4YeHUEe MeHo3a.

l'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBeIe Kemne3bl: CEMEHHUKU U SMYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaTo30uj, SIUIEKJIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OcoOEHHOCTH CTPOCHHS SIMIIEKICTOK W CrIepMaro3ouoB. OII0I0TBOPEHUE.
[Taprenorenes.

NunuBunyanpHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). Drtanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y TO3BOHOYHBIX >KHBOTHBIX:
npoOJieHue, TracTpyssnus, opraHoreHes. lloctamOpuoHanbHOE pa3BuUTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsIMOE, HenmpsiMmoe (IMYMHOYHOE). Bnusinue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIECHHBIC
ypOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHS.

JemoHcTpanum:

Tabmuupr m cxeMbl: «@DOpMBI Pa3MHOXKEHHSI OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BereratnBHOe pa3MHOXKEHHE
pactenuit»y, «Jlenenue kineTku Oaktepuit», «CTpoeHHE TIOJOBBIX KJIIETOKY,
«Ctpoenne xpomocombl», «Kietounslii 1ukin», «Permukanus JHK», «Mwuto3y,
«Meiiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l'aMeTOreHe3 y MJIECKONMUTAIOUIUX U
4yenoBeka», «OCHOBHBIE CTAIUA OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30u sl
MJICKOITATAIOLIETOY, «SMIIEKIIeTKa MIIEKONUTAIOWEro», «KapuokuHe3 B KIeTKax
KOpEIllKa JIyKa», MarHuTHash MOJIeJib-alIuIuKanus «JleneHue KiIeTKu», MOJEIb
JIHK, monens MeTada3zHO XPOMOCOMBI.

JlabopaTopHbie U MPpaAKTHYECKUE PA0OTHI:

Jlabopatopuass pabora Ne 3. «HaOmromeHwe MuTO3a B KJIETKaX KOHUYHKA
KOpEIIIKA JTyKa HA TOTOBBIX MUKPOIIPENApaTax)».

JlaGoparopuass pabota Ne 4. «M3ydeHue CTpPOCHHUS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacjiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mcropus pa3sButusi reHeTUKU. Poiib nutosorun
U OMOpPUOJIOTUU B CTAaHOBJICHUM TE€HETUKH. BKiag poccuickux W 3apyOesKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKH. MeToapl TeHEeTUKH (THOPUI0IOTHYSCKHUH,
LIUTOT€HETUYECKUM, MOJEKYISIpHO-TeHETHUEeCKui). (OCHOBHBIE T'€HETUYECKHE
noHsTUsA. [ eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTHU HACIJIEIOBAHUS MPU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MonorubpuiHoe CKpemuBaHue. 3aKOH eIuHO-00pa3usi THOPHJIOB IEPBOTO
nokoneHus. [IpaBuino JgoMuUHUpOBaHMS. 3aKOH pACIICIUICHUS  TMPU3HAKOB.
['unoresa yucrorsl ramer. [1onHOE U HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJIeOBaHUS
npu3HaKkoB.  lluToreHeTMYeCKHe  OCHOBBI ~ JUTHUOPUIHOTO  CKPEIIMBAHMUS.
Ananusupyrolee ckpenpanue. Fcrnonp30BaHne aHaAIM3UPYIOLIETO CKPEIIUBAHUS
JUJISL OTIPEICSICHUS] TEHOTUIIa OCOOHU.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLUECIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapymeHne cuemnieHus reHoB B pe3yJbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPHUS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapTHI.



I'enetuka moma. XpoMOCOMHOE OmpeAesieHre mojia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BH/IbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHASL.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi ¥ BapUaIlMOHHAS KPUBAas.
Hopma peakuunum npuszHaka. KoJM4eCTBEHHBIE M KAYECTBEHHBIC IMPU3HAKA U HUX
HOopMa peakuuu. CBoicTBa MOIU(DUKATTMOHHON U3MEHYUBOCTH.

HacneactBenHasi, WM TEHOTUIIMYECKAsl, M3MEHYMBOCTh. KoMOuHaTHUBHAs
W3MEHYUBOCTh. Melo3 W TI0JIOBOM TpOIeCC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTanimoHHas u3MeHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa ¥ NpUYMHbI MyTaluii. MyTareHHuble (GakTOpHhI.
3aKOH rOMOJIOTHYECKHUX PSAI0B B HaclIeACTBEHHOM n3MeHunBoctr H. M. BaBuiiosa.

BHesnepHas HacneCTBEHHOCTh U U3BMEHUYNUBOCTD.

I'enetuka wenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKHU
YeJIOBeKa: TCHEAJTOTHISCKNM, OJIM3HEI[OBBIM, [IMTONCHETUUCCKIUI, OMOXUMHYISCKHM,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEECIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YMUCJE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBennole 3a00JeBaHUsA YEIOBEKA: TEHHbIE O0OJIe3HH,
00JIe3HU C HACIEICTBEHHON MNPEapacroioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TreHepaTuBHblE MyTaluud. CTBOJIOBbIE KIETKHU. [IpuUHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHI U JICUCHHS TEHETHUYECKUX
Oone3Hel. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUH T€HETUUECKUX 3a00I€BaHMI YeIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumet u cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHUE U €r0
IATOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS W €ro ILUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpuaHOe CKpeluBaHUE,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Metio3»,
«B3anmMoAeNCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl PpPACTECHUH,
JKUBOTHBIX M 4eJoBeKa», «['eHeTHka moia», «3aKOHOMEPHOCTH HACIJIEIOBAHUS,
CUCIUIEHHOTO ¢ mnosiom», «KapuoTtumbel 4enoBeka UM KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUHUBOCThY, «HaciemoBanue pesyc-
bakTopa», «I'eHeTuKa rpynn KpoBu», « MyTaliMoHHasi U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anmiIukanun «MOHOTHOPUTHOE CKPEIIUBAHUE,
«Hemonnoe nomunHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepekpéct



XPOMOCOM», MUKPOCKOIT U MUKponpenapar «J[po3zoduna» (Hopma, MyTanuu
(b opMBbI KPBUTLEB U OKPACKH TeNa), repbapuit «I'opox moceBHONW.

JlaGopaTopHble ¥ NpaKTU4ecKne padoThbi:

JlabopatopHasi pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOIO U
JUTHOPUHOTO CKPEIMBAHUS Y APO30(HUIIbI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopatopHas padota Ne 6. «3ydeHne MoanpUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOW».

JlabopatopHast pabota No 7. «AHanu3 myTanuil y apo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHaIU3 POAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa WU IMpoLEecC. 3apOKICHHUE CENEKIHH U JTOMECTUKALMS.
VYuyenue H. . BaBwioBa 0 1eHTpax TNPOUCXOXKIEHUS H MHOT000paszus
KYJbTYPHBIX pacTeHUM. LIEHTpBhl MPOUCXOKIAEHUS JOMAIIHUX >XKUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIKU. MacCoBbIi U MHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUHW M KUBOTHBIX. OIEHKa JKCTepbepa. bBIM3KOpOIACTBEHHOE
CKpeluBaHue — WHOpuauHr. Yucras nuHus. CKpelluBaHUE YHUCTHIX JIMHUMH.
['ereposuc, win rubpunHas cuia. HepoJacTBEeHHOE CKpElMBaHUE — AyTOPHJIUHT.
Otnanénnas ruOpummzanuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHes W
MOJyYCHUE TOJUIUIONIOB. JIOCTMIKEHUSI CENEeKUUM PACTEHUW, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buortexHomorus Kak OTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTarbl
co3ganusi pexomoOuHanTHou JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanne BBICOKOMPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DkoJlorMyeckue W 3Tthdeckue  mpobiembl. MO —  reHeTHuYeckd
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpauuu:

[Toptpersr: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel 1 cxembl: Kapta «LIeHTpbl TPOUCXOXKIEHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «llopoapl 1oMaHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHmity, «Otnanénnas rudpuau3anus», «Padoter akagemuka M. ®@. MBaHoBay,
«Ilomumnounus», «OO0beKTh OuotexHonorun», «Kierounsie KyJabTyphl U
KJIIOHUpOBaHKeE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsiKH MIIOA0B U KOPHEIJIO0B AUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CenbCKOX03SICTBEHHBIE PACTEHUS.



JlabopaTopHble U MPaKTH4YeCKUe padoThI:

Okckypcusi «OCHOBHBIE METOIBI M JIOCTHDKEHMSI CEJIEKIMU PACTeHUA U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1ab0opaTopuro
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHASL OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS HSBOJIIOIIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuzerenscTtBa  3Bomouuu. llaneoHTosorudeckue: mMOCIEAOBATENBHOCTD
NOSIBJIEHUS BHUJIOB B NAJICOHTOJIOTMYECKOM JIETONMUCH, MEPEXOAHBbIE (POPMBI.
buoreorpaduyeckue: cxocTBO U paznuune GayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyusl 3MOPHOHOB pa3HBIX BHJIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIIOTMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYJISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX IyTeHd y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. Jlapeuna. Ilpennocbulku BO3HHUKHOBEHUS
napBuHM3Ma. JIBIKyIME CHJIBI 3BOJIOUMU BHJIOB 10 JlapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBosonuu (CTI) n €€ OCHOBHBIE MOJOKEHUS.

MuxkposBoitonus. [Tonynsuus kak eIMHUIA BUIA U SBOJIIOLINH.

JBrokymue cuibl ((pakTopbl) PBOJIONMKA BUAOB B Mpupojae. MyTallMOHHBIN
npolecc ¥ KOMOMHATHBHAs HM3MEHYUBOCTh. [lomynsiiMOHHBIE BOJIHBI U JApend
reHoB. M3omsuust u Murparusi.

EctecTBeHHbIll 0TOOp — HampaBisiomuid ¢daktop HBomonuu. Dopmel
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojtonuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OPTaHu3MOB. ApOMOP(O3bI M UINO-a I TAIIUH.

Bun u BumooOpazoBanue. Kpurepun Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MaxkposBomonisi.  Dopmbl  sBonOLMK:  pUIIETHUECKas, JIMBEPIeHTHas,
KOHBEpreHTHasl, napauienpHas. HeoOpaTtuMocTh 3BOTIOIIH.

[IponcxoxneHne OT HecleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anysa. AJanTUBHAS paguaius.

JleMmoHcTpanuu:



[Moptpetsi: K. JIunne#, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepros.

Tabmuupl u cxemsl: «Pa3BUTHE OPraHUYECKOrO MUpa Ha 3eMiie», «3apOoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cylecTBoBanue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pa3ue COpTOB PACTEHUID,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsiuum»,  «MyTauuoHHas
U3MEHUYHUBOCTBY, «ApoMopdo3sly, «Manoamantanumy», «OOmas aereHepamus»,
«/IBmxymue cuibel 3Boirounny, «Kapra-cxema wmapmipyra myremectBus Y.
Hapsuna», «boprba 3a cymecTtBoBaHue», «lIpUcrmoco6IeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUE, « IKOJOTUUECKOE BUI000PAZOBAHUEY.

O06opynoBaHue: KOJUIJIEKIIMSI HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKPACKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKuus «lIpumepbl 3alUTHBIX NPUCHOCOOJIECHUN Yy
YKUBOTHBIX», MOJIeJIh «OCHOBHBIEC HAMpPABJICHUS HBOJIOLUN», 0O0bEMHAsT MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KOUIEKIUS «DOPMBI COXPAHHOCTH
HMCKOIAEMbIX JKUBOTHBIX M pacTeHul», Moaenb ammukanua «llepekpéct
XpOMOCOM», BIIaxHble Tmpenapatel «Pa3Butue  Hacekomoro», «Pa3Butue
JATYHIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTaruu GoOpMbl KPBUIbEB U
OKpacKH TeJna).

JlabopaTopHbie U NPAKTHYECKHUE PA0OTHI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «Onucanue mpucrnocoOJEeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapAKTEPa».

Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE *KU3HU Ha 3emJie.

JloHaydHble TPEACTABICHUS O 3apOXKACHUM >KU3HU. HaydyHble Trumoressl
BO3HUKHOBEHHUS >KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEpPMUs. XHUMHUYECKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCIepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BOIOINH. HauanbHbIE 3Tamnbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE NPOTOKJIETKHU. [IepBble KIETKM M WX SBOJIIOLHUS.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hn Ha 3emie mo spaMm M nepuojam. Karapxei. Apxeickas u
npoTepo3oiickass dpbl. Ilanmeo3olickas 3pa u €€ TepuoAbl: KEMOPHUICKHIA,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, [IEPMCKHUH.

Me3o301cKas 3pa U €€ epUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »3pa W €€ TepuoJbl: TMAJECOrCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KiIuMaTa M IeoJIOTHYEeCKUX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOTO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [l0osiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOro MHpa Kak OTpakeHue -HBOTONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToapl M3ydeHHs aHTpororeHe3a. CXOACTBa H
pa3InyKs YeJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKA.

JBrkymue  cuibl  ((hakTophl)  aHTpPONOTreHe3a. Hacnencreennas
U3MEHUYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3  >KU3HH,
U3rOTOBIICHHE OPYAUI TpyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, YemoBek nOpsAMOXonsmini, YeloBek HeaHAEpTaNbCKUM, YemoBek
pa3ymHbIil. Haxoakum HMCKOMaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBAaHMS, 00JacTb
pacnpocTpaHeHus, 00bEM IrOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue packl. OCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHas  (PKBaTOpuUalibHasi),  MOHTOJIOWIHAS
(a3uarcko-amepukaHckas).  UepTbl  OPUCHOCOOJEHHOCTH  MPEACTAaBUTENICH
YeJIOBEUECKUX PAac K YCJIOBUSAM CYIIECTBOBaHUA. ENMHCTBO YeIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

IToptpets: @. Pemu, JI. Ilactep, A. 1. Onapun, C. Mumiep, I'. Opu, Y.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3aukHOBeHne ComHEYHOM CUCTEMED», «Pa3Butne
opraHuueckoro wmupa», «PactutenpHas kietka», <« KuBoTHas  KIeTKay,
«IIpokapuotnueckasi kietka», «COBpeMEHHas CUCTEMAa OPraHUYECKOro MHPA»,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHUS YEJOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJOBEKa», «JlpeBHenmune moan», «peBrHue moanm», «llepsbie
COBPEMEHHBIE JTION», «HeI0BeUeCKUe pachly.

O6opynoBanne:  mymspku — «[Ipoucxoknenne — denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIAa, HEaHJepTajblla, KPOMAaHbOHIIA), CIEMKH WIH
M300pKEHHSI KAaMEHHBIX OpYyJIUW MEepPBOOBITHOIO 4YelloBeKa (KaMHHU-YOMIEpPHI,
pyowna, ckpebsia), TEOXpPOHOJIOTHYECKass TabOiuila, KoJieKius «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NPpaAKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PAacCTEHUM U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHsl «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIK KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mMbl 1 OKpY:Ka0UIasi cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3Jeibl 9KOJOTUH. MeToabl S3KOIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHHsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YIHAas, OYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue (axktopel. Kiaccudukanusa skonorudyeckux (HaxTopos:
abnotuyeckue, OWOTMYECKME U aHTPONOreHHbIe. JleWcTBHE HKOJIOTMYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHocTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHM3MOB K  JACUCTBUIO  aOMOTHMYECKUX  (PAKTOPOB.
buosiornueckne puTMBl.

buotnueckue  QaxTopsl. Buner  OGuotnueckux B3aUMOJICCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsbl. Ilapasurusm, koomnepauus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OHOTHYECKHMX B3aUMOJIEUCTBUM Uil CYLIECTBOBAHMUS
OpraHU3MOB B IMTPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTePUCTUKH romyysinud. (OCHOBHBIE ITOKa3aTeld
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMyka 4uCIEHHOCTH MOIYJISIUN U €€ PErysius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynwe, O. ['exkens.

Tabnuiel u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpeabl 0OUTaHUS
opranuzMoBy», «®Potonepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YHCJIEHHOCTU NOMYJIAIMU UHDY30pun-Typenbkn», «[lumessie nenm».

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

JlabopaTtopHas padota Ne 3. «Mopdomornueckrne 0COOEHHOCTH PAaCTEHUHN W3
Pa3HBIX MECT OOUTAHUSY.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacu€r mIoTHOCTH MONYJIALMKN pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coo01iecTBa M 3K0J10rH4ecKHe CUCTEMBbI.

Coo0miecTBOo opraHu3MoB — OuoineHo3. CTpyKTypsl OHMOIIEHO3a: BHO0Bas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBasi). Buasl-momuHanTtel. CBsizu B
OHOIIEHO3E.

DKkoJsioruueckre cuctembl (d9kocuctembl). I[lonstTe 00 »dkocuctemMe u
ouoreorieHo3e. OYHKIIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muuieBble) YpOBHM OHKOCUCTEMBbI. [luieBble 1enu U CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: OuMOMacca, MPOAYKIHUA. IKOJOTHYECKUE
nupamMuibl: MPOAYKIMHU, YHCIEHHOCTH, Onomacchl. (CBOWCTBA 3SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panunipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo U ero ¢GyHkiuu. OcobeHHocTH Ouochepsl Kak
I00aNbHOW 3KOCUCTEMBI. Jl[MHAMUYECKOe paBHOBECME M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOre0OXMMUYECKUE KBl AIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B Onochepe 3eMiau. AHTPOIIOTEHHbIE U3MEHEHUS B Ouocdepe.
['mo0anbHbIE 3KOJOTUYECKHE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTBA. CoxpaHneHnue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yIOpaBlIeHUs] TPUPOIHBIMU pecypcaMH W HX HCHOJb30BaHue. JlocTrxeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaué€s, B. U. Bepnaacknii.

Tabmuupbl 1 cxeMmbl: «lIuieBsle nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemum nuTaHus», «IKOJOTHYECKAs] MHUPAMUIIAN,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jiecan, «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITIOTEHHBIE  BO3JICWCTBUS HAa  MNpUPOAY», «BaxHellmne HMCTOYHUKHU
3arpsi3HEHMsI BO3JIyXa U TPYHTOBBIX BOA», «[louBa — BaykHeHIash COCTaBISIOIIAS
ounochepr», «DakTopsl aerpaganuu nouBy, «llapHukoBsii 3gdexT», «DaKTOphI
paarMoaKTUBHOTO 3arpsi3HeHus Ouochepb», «OO0m@as cTpykrypa Ouochepbi»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopoT a3ora B mpupozae».

OGopynoBanue: MoJeb-anukanus « Tunuyabsie OMOLIEHO3bI», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJUEKINH «bruoneHo3y, «Bpeautenu BaxHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TepOdapud ¥ KOJUIEKIMM pacTeHUH U
YKUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM IKOJOTHYECKUM TpyHIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300paXeHUS OXpaHIEMBIX BHIOB
pacTEeHUM U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMbLI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COOQO, ycraHaBIMBAaIOTCS TPEOOBaHHUS K pe3yJbTaTaM
OCBOGHHSA  OOydyaloUMMHUCA HOpOorpaMM  CpeIHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType IMUYHOCTHBIX PE3YJbTATOB OCBOCHHS INpeamera «buosiorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONIME: OCO3HAHHE OOYYAIOIIUMHUCS POCCUMCKOM
Ipa)XJaHCKOM UJAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACICHUI0, HAJIWMYhe€ MOTHBAalUM K  OOy4YeHHUIO  OHOJIOTHH,
[[EJICHANPABJIICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJAUIMA Pa3BUTUS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMUXCSl PYKOBOJICTBOBATHCA B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJIMYUE HSKOJOTHYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KUZHEHHBIE TIIaHbI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS IpeaMera «bHOJIOrusD» JOCTUTarTCs B
CAMHCTBE YYEOHOW U BOCIMTATEILHON JIEATEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMA B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW NO3ULMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IPABOIOPSAAKY, YEJIOBEKY TPyJa U CTApLIEMY MOKOJICHHUIO,
B3aMMHOTO YBa)XEHHUs, OEpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPaJUILMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoit denepaunu, Opupose U
OKpYXKaroUIen cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JIOJDKHBI OTpaKaTh TOTOBHOCTh M CITOCOOHOCTh 00YYaIOIIUXCs PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CUCTEMOUM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA JIEITEIBHOCTH B MPOLECCE PEATU3alMU OCHOBHBIX HANPaBICHUIN
BOCHUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTD MPAKIAHCKON MO3ULIMUA 00YUaIOIIErocsl Kak akTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTUTYIHMOHHBIX TMpaB H OO0S3aHHOCTEH, yBaKEHUE
3aKOHA U MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTA IIPU  CO3JIAHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JTIOJICH C Pa3HbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM OJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXIACHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]
Ponunoil, ropmoctu 3a cBOM Kpad, CBOXO PoOIMHY, CBOM $S3BIK U KYJBTYpY,
IIPOLIIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACJIECAUIO U TaMSITHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I11eCTBa;

uaeriHas yoexkaEHHOCTh, TOTOBHOCTh K CIyKeHHUIO U 3ammurte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HaHMUE JYXOBHBIX [IEHHOCTEN POCCUUCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AYIIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POAUTEISAM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHH C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsi ICTETHKY ObITa, Hay4HOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE 3MOILMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uveckoro BocnmuTaHUsA, GOPMHUPOBAHHUA KYJbTYPbI 3/10POBbSI H
IMOIUOHAIBHOTO (JIAT OOy HSA:

MOHMMAaHUE W peanu3anus 370poBoro U 0Oe3omacHoro oOpasza >KU3HU
(3mopoBOE  TUTaHWE, COONIOACHWE THTHCHWYECKHMX TPaBWII W HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATHM M OTAbIXa, peryispHas (Qusndeckas
aKTUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (DU3HUECKOMY M TICUXHUECKOMY 37I0POBBIO;

MOHMMAaHUE LEHHOCTH TPaBWI WHAUBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30IacCHOr0 MOBEJACHUS B CUTYALIUSIX, YTPOKAIOIINX 3JI0POBbIO U KU3HHU JIIOJICH;

OCO3HAHHWE TOCIEACTBUN W HENMPHUSATHS BPEAHBIX NMPHUBBIUEK (YIOTpeOseHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEpCTBa, TPYyA0It00ue;
FOTOBHOCTh K aKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKON U COLIMATIbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CaMOCTOSITEIBHO

BBITIOJIHATH TAKYyIO AESATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM npodhecCHOHANBHON JESTEIHHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oyaymied npodeccud U  pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O U CcaMOOOpa30OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) DKOJIOTHYECKOI0 BOCIIUTAHUS:

AKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHWE YPOBHS HSKOJIOTMYECKONM KYJbTYphl: MNPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKA HMX BO3MOXHBIX MOCIEICTBUN ISt
OKPYKarOUIEN CPEJIbL;

OCO3HAaHME TJI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOJIeM M MyTeu HuX
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MNPHUOOpETaeMble MpPU HM3YYEHUH OHOJIOTUU
3HAHUS M YMEHUsI TIpU pelIleHUuH TpoOJieM, CBSA3AHHBIX C palMOHAIBHBIM
MPUPOONOIb30BaHNEeM  (COOMIOJIEHHE  TpaBWUJ  TOBEJACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HAa COXPAaHEHUE pPABHOBECHUS B HSKOCHCTEMAx, OXpPaHy BHJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE JEWCTBHM, MPUHOCAIIMX BpPEd  OKPYKAIOLIEH
NPUPOIHON cpefie, YMEHHE MPOrHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILATh UX;

HaJIMYUE PA3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, SKOJOTHYECKON KYJIBTYpHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLIMATBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUYECKOMN JIESITEILHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha JHUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYWTATENbCKON KYJNbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBUSI MEXKTY JIFOABMU U MMO3HAHUS MUPA;

NOHUMaHUE CHenu(PUKU OHOJOTUM KaK HayKd, OCO3HAaHMS €€ poiu B
GbopMHpPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IEIOCTHOTO
MPEACTaBICHUSI 00 OKpYXKAIoIeM MHpPE KaKk O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOllecTBa, B TMO3HAHUMU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUU MpodIieM
COXpaHEHUS TPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJISi COBPEMEHHOMW ITUBUIIM3AIINU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaThb PECypCHblE  MpPOOJIEMbl  pPa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BBIX0JIa U3 TJIO0ATBHBIX YKOJIOTHYECKUX MPOOJIEM U
oOecrieueHusi mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (HOPMHUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHOJIOTMYECKUX 3HAHUW B IENIX
MOBBIMICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATHHOW T'PAMOTHOCTH O0YyYaromuxcs, GopMUpyeMon
IpU U3YYEHUH OMOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh TOJydyaeMble 3HAHUS Ui aHaiu3a u
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa U MPOUCXOIAIINX B HEM H3MEHEHHH,
yMEHUE JeNiaTh OOOCHOBAHHBIC 3aKITIOYCHHS HA OCHOBE HAy4HBIX (DAKTOB H
MMEIOUIUXCS JAHHBIX C LIEeJIbIO TTOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS s
peleHus mpo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME LIECHHOCTHM HAyYHOW JEATEIbBHOCTH, FOTOBHOCTH OCYILIECTBIISITh
MIPOEKTHYIO U UCCIIENOBATENBCKYIO IESITENBbHOCTh HMHANBHUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPHIBHOMY  00pa3oBaHUIO U
caMO00pa30BaHUIO, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOTHM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHMUS MHUPOBO33PEHHUS OOYyHAIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTPaXKaIoIIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(PUKY METOJOB IIO3HAHWSI,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, sIBJICHHUE, MPOlLIecC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJEeIOBaHUE,  HAONIOJICHHE, U3MEpPEHHEe, OKCIHEPUMEHT U JPYTHX),
YHUBEpCAJIbHBbIC y4eOHBbIE JEHCTBHUS (IMO3HABATEJIbHBIE, KOMMYHHUKATHBHBIE,

PETYJISITUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKIHMOHATBHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHUMH OOy4YaroIluXcsi, CIOCOOHOCTb
oOyuaromxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHUSI W  YHHUBEpPCAJIbHbIE y4yeOHbIE JEHCTBUA B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MeranpeaMeTHbIC PE3yNIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0O0IIero
0o0pa30BaHUs JOJKHBI OTPAKATh:

OBaaneHue YHHUBEpPCATbHBIMH yueOHBIMU NM03HABATEJIbLHbIMH
AeCTBUSIMM:

1) 6a3oBble JIOrHYECKHE JeiCTBHUS:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3UpoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MHBIILJICHUS
(aHayn3a, CUHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIeHHS ), PaCKPhIBATh CMBICI
OMOJIOTUYECKUX TIOHATHHA (BBIACIATH WX XapaKTEepPHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3M C JIPYTUMU MTOHSTUSIMH );

OTpeNeNnaTh Ie JeATCIbHOCTH, 3aJaBas IapaMeTphl M KPHUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3yJIbTATHI IESITEIbHOCTH C MIOCTABJICHHBIMHU TICJISIMH;

MCIIOJIh30BaTh OMOJIOTUYECKHUE TOHSATUS JUTsl OOBsICHEHUS (DAKTOB M SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE pacCyXJIeHUs (MHIYKTHBHBIC, ACTYKTHBHBIC, TIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSATh  CXEMHO-MOJENbHBIC  CpPEACTBA IS IPEICTABICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEUMU  PA3HOrO  pOJAA,  BBIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IJIaH pELICHUs] MPOOJieMbl C YYETOM aHalv3a MMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPAVMHUPOBaTb U  BBIIOJHATH paboOTy B  YCIOBUSAX  PEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIQJIETh HABBIKAMH y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN JAEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHus NOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOUCKY METOAO0B PEUICHUSI MPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJBl JACATEIBHOCTH MO TOJYYEHHIO HOBOTO
3HaHUS, €ro HUHTEpPIpeTaluy, MPeoOpPa30BaHUI0 M NPUMEHEHUI0 B Y4YEOHBIX
CUTYalIUsIX, B TOM YHUCJIE MPU CO3JaHUU YUYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIN TUI MBIILJIECHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU ITOHATUSMH U METOJaMU;

CTaBUTh W (opmMynupoBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

BBUSIBJIATh MPUYUHHO-CIICJICTBEHHBIE CBA3M W aKTyaJU3MpOBaTh 3a/auy,
BBIJIBUTaTh TUINOTE3y €€ pEIICHUs, HAaXOAUTh apryMEeHThl i1 JOKa3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILCHUS;

AHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ PEIICHUS 3a1add  Pe3yJbTarshl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTh 1EJICHANPABICHHBI MOMCK IEpeHOoca CPEJCTB U CIOCOOOB
NEeUCTBUS B TPOGECCUOHAIIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHMSA B IO3HABATEIbHYIO U MPAKTUUYECKYIO 00JIacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEjiararb OPUTHMHAIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) padora ¢ uHpopManHeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTE Yy4eOHOTro
nocoOusi, HAy4YHO-IONYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsX H
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamu3upoBaTh



UHGOPMAIIMIO PA3INYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUUECKH OIICHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil MHGOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT HMCHOJB30BaHUS HHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  TIpencTaBICHHUS
Oounosiornyeckor uHpopmaIuu (CxeMbl, TpapuKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
¥ JIpyroe);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KAueCTBE CpEJCTBA MNpuU pabore cC
Ononornyeckod MHPOpMALME: NPUMEHITh XUMUYECKHE, (U3UUECKUE H
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (OpMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsJHOCTH;

BJIQJETh  HaBbIKAMU  pACMO3HAaBaHWS U 3alUThl  MHGOpPMAIUH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBjajieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1€CTBUAMM:

1) oOmenue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCEX cpepax KU3HU, aKTUBHO y4acCTBOBATh
B JMAJIOTe€ WJIU JIMUCKYCCHM MO CYIIECTBY OOCY>KJaeMOH TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCUTEJIBHO BBIOJIHEHUS MpeasiaraeMou
3aJ]auM, YYUTHIBATh MHTEPECHl U COINIACOBAHHOCTb MO3MLMHM JAPYTUX YYaCTHHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacno3HaBaTh HeEBEepOAJIbHbIE CpPEJACTBAa OOIICHHS, IMOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHUS U B3aUMOJECHCTBUS, MOHUMATH
HaMEpPEHUs JPYTUX JIIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

MOHMMATh W HCMOJb30BaTh NMPEUMYIIECTBA KOMAHIHOM W MHAMBHUIYabHOM
paboThI IPU PEIICHUU OUOJIOTHUYECKOU MPoOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
PUMEHEHHS TPYNIOBLIX (JOPM B3aMMOJICHCTBHS P pEIICHUH yueOHON 3a1a4u;

BbIOMpATh TEMAaTHKy U METOJAbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro YjeHa KOJUIEKTHBA;



NPUHUMATh 1M  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh IECHCTBUSA IO €€ IOCTHKEHHIO: COCTABIITH IUIAH JIEWCTBHIA,
pacnpeneniaTb poiad C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOET0 BKJIaJa M KaXKIOTO YYaCTHHKA KOMaHIbl B
oOIIMii pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TO3UIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETUYECKOE TIIOBEICHHE B Pa3IMYHBIX
CUTYalUsiX, IPOSBISATH TBOPUECTBO U BOOOpaKEHNUE, OBITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBHAMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJOTMYECKUE 3HAHUS I BBIABJICHHS MpoOJeM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN 1I€JE€BbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX M IMOCTYNKaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 30OPOBbI0 OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH ITO3HABATENBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7auu B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSATENIbHO COCTaBJIATh IUJIaH pEHIeHUs MpoOJeMbl C  y4E€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclIMpsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JieJ1aTh OCO3HAHHBIN BbIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pelICHHUE,

OLICHHMBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO IIUPOKON SpYyIULUHA B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSHHO IMOBBIINIATH CBOW O0Opa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallMsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIbLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIa/JIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI peIEKCUH IJI OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO IIPUHUMATh PELIEHUS M0 HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTHX IIPU AaHaJU3€ pe3yJIbTaTOB
NEATEIIbHOCTH,

3) npuHsATHE CeOsl U APYTUX:

MPUHUMATD CeOsl, TOHUMasi CBOM HEJIOCTATKHU U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI M apryMEHTBbl IPYIrMX IIPM aHaiau3e pe3yJbTaToB
NEATEIIbHOCTH,

MpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUHU APYTOrO YEIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyueckue st yueoHoro npeamera «buomorus»
Hay4YHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JIEATEIIBHOCTH O MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHUN B Pa3IMUHBIX YUYEOHBIX CHUTYallMSIX, @ TaKXKE B PeajbHBIX
JKU3HCHHBIX CUTYyaIUsiX, CBA3AHHBIX C Owojorueid. B mporpamme mnpeaMeTHbIe
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenMeTHble pe3yabTaThl OCBOSHUSI yueOHOTO Tipeamera «buomorus» ¢ 10
Kj1acce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (HOPMHUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUMCKUX H
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHAIBHOU
IPAaMOTHOCTH YeJIOBEKa JJIsl pEIICHUs )KU3HEHHBIX 3a/ad4;

YMEHHUE PaCKpbIBATh COJIEpKAHUE OWOJOTMYECKUX TEPMUHOB W TOHSTHH:
KW3Hb, KIJIETKA, OpraHu3M, MeTabojgu3M (0OMEH BEIIeCTB M IPEeBpaIlCHHUE
DHEPTUM), TOMEOCTa3 (CaMOperyJssiys), YPOBHEBAs OpPraHU3aIUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEEHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasl J0rMa MOJIeKYyJsapHOU Owuosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHust (0 1ieHTpax MHOT0O0Opas3usi u
MPOUCXOXKJEHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe rpaHUIlbI
WX IPUMEHHUMOCTH K )KMBBIM CUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHMCAHUE JKUBBIX CHUCTEM, IMPOIECCOB W SIBIICHUM, OpraHu3alus W TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABWKEHHE  THIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEX]y HCCIICTyeMBbIMH BEIMUYMHAMH, OOBSICHEHHE MOTYyYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICTATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MpOIIeCCOB: OOMEHa BEIECTB M NPEBPAILECHUS SHEPIUH B KIIeTKe, (POTOCHUHTE3A,
IJIACTUYECKOTO W DJHEPreTHYecKkoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pPAa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATHh TOJyYCHHBIE 3HAHUS ISl OOBSICHEHUS OHMOJIOTHMYECKUX
MPOLIECCOB U SIBJICHUM, NIl TPUHITHUS MPAKTUYECKUX PEHICHUN B MOBCEIHEBHOM
KHU3HU C 1eJbl0 obOecrieyeHus Oe30MacCHOCTH CBOETO 3I0pPOBbSI M 370POBbS
OKPYXKAIOIIUX JIFOJICH, COOTIOICHUSI HOPM TPaMOTHOTO TIOBEICHHSI B OKPYKaroIIei
MPUPOTHOU cpefe, TMOHMMAaHWE HEOOXOAMMOCTH WCIIONh30BAHUS JTOCTHKCHHM
COBPEMEHHOU Owojmorni W OWOTEXHOJIOTHH  JUIsi  PaIlMOHAIBLHOTO
PUPOOTIOIH30BAHNUS,

YMEHHUE peIlaTh »JIIEMEHTApHbIE TEeHETUYECKHE 3a/Jaud Ha MOHO- W
TUTHOPUIHOE CKPEIIMBAaHKE, CIEIJICHHOE HACJICAOBAHKUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpPHBIE M MpaKTUYeCKHe paboThl, cOOI0IATh
npaBuiia nmpu padbote ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HMH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMs, BKJIIOYAIONIYI0 IICEBAOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh TIOHITHIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpenmera «buonorus» ¢ 11
Klacce MO KHBI OTPaKaTh:

c(hOpMHPOBAHHOCTh 3HAHWK O MECTE M POJIM OMOJIOTUH B CUCTEME HAyYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHAIHLHOM
I'PaMOTHOCTH Y€JIOBEKA TSI PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHUE PaCKpBIBaTh COJCpKaHUE OHOJIOTHUYCCKHMX TEPMHUHOB WM TTOHSTHM:
BU/I, IONYJISALNS, T€HOMOH, IBOJIONUS, ABUKYIIHE CHIIbI ((haKTOPhI) IBOJIIOLIUU,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, IKOJIOTHIECCKUE (DAKTOPHI,



DKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, pEAYLEHTbl, LENH IUTaHUs,
AKOJIOTHYECKas upamua, OMoreoreHos, onocdepa;

YMEHUE WH3Jararb OHOJOTWYECKHE TEOpUU (3BOJIOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKass TEOpUsS SBOJIOLUMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponapimeBoro cxoxactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUA U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. U. Bepuanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOIaMH HAyYHOI'O TIO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U
ONKMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHWUM, OpraHu3alys U IPOBEICHUE
OMOJIOTUYECKOTO  DJKCIIEPUMEHTA,  BBIABHKEHUE  TUIIOTE3bI, BBISIBIICHUE
3aBUCHUMOCTH MEXIY HCCIEyEMbIMU BEIUYMHAMH, OOBSACHEHUE MOIYYEHHbBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHITHI, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYLIECTBEHHBIE NPU3HAKU CTPOCHHUS OHOJOTHYECKUX
OOBEKTOB: BMJOB, NOMYJSLMHA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOreolEHO30B U JKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACJEICTBEHHOMU
M3MEHYMBOCTHU, €CTECTBEHHOr0 OTOOpa, BUA000pa3oBaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, NEpPeHoca
BEIIECTB M IIOTOKA JHEPIMM B 3KOCUCTEMAaX, AHTPOIIOICHHBIX HW3MEHEHHH B
HKOCHCTEMAax CBOEM MECTHOCTH, KPyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHUE NMPUMEHATh MOJyYECHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISl NPUHATHS MPAKTUYECKUX PELICHUN B MOBCEAHEBHOMU
KU3HU C 1eJbl0 obOecrieyeHus Oe30MacHOCTH CBOETO 3I0pPOBbS M 370POBbS
OKPY’KaIOILKX JI0/IeH, COOJII0/IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY’KaroIen
NPUPOAHON cpefe, MOHMMAaHWE HEOOXOAMMOCTH WCIOIb30BAHUSA JOCTHKEHHM
COBPEMEHHOU OMOJIOTUH JUIsl pallMOHATBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BeIleCTB U SHEPTUU B dIKOCHUCTEMaX (1€ MUTaHUS);

YMEHHUE BBITIONHATH JIA0OPATOPHBICE W TMPAKTHUYECKUE PadOTHI, COOIIOAATH
npaBuia mpu pabote ¢ ydeOHbIM U Ta00pPaTOPHBIM 000PYI0BAHHEM;

yMEHUE KPUTHYECKH OLEHHWBATh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOLIYI0 IICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  IJI0OOajdbHBIE  JKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIECHMS,
0000111ast 6MOJIOrMYECKYI0 UH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | IlpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 b 2 .
HONOTHA Kax Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U IX OpTaHHU3AIHS 1 bubmorexa HOK
P t https://m.edsoo.ru/7f41c292
. bu6mmorexa [{OK
3 XUMUYECKUH COCTaB U CTPOEHUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
4 X
HBHEACATETLHOCTD IICTIH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOkKEeHME U MHIUBHYAIBHOE PA3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
5 HacnencTBeHHOCTL U H3MEHUYUBOCTD 3 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3CPBHOE BpeMi https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4
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11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
1 IBOMIOUHOHHAS OHONOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnunoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo011ecTBa ¥ HIKOJIOTUYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 0 2.5
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